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“Investigation of a’method of electrical modelling of the 
temperature field of the Hearth bottom and the foundation 
of &@ blast furnace, (Issledovantye metodom elektricheskogo 
modelirovaniya temperaturnogo polya leshchedi 1 fundamenta 
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PERIODICAL: “Igv, Ak. Nauk, Otd. Tekh. Navk"* (Bulletin of the Ac. Se., 
7 , ec c cLlences section), iy No .45.pp.156-161 (USSR). ; 


ABSTRACT: With certain simplifying assumptions the heat propagation Nee 
aii in the hearth bottom ani the foundation of a blast furnace fig 
ean be described by eee equation in cylindrical vhicte 
coordinates, eq. (1), p.156. The Typé I boundary condi- ie 
tions are thereby the respective temperatures at the in~ aie 
ternal hearth surfaces ‘(1400 C) and at the surface of the hae 
ground water {7 C); the Type III boundary conditions are 
given by the convective heat exchange at the surfaces which 
_are water-cooled by plate coolers or by the ‘outside air. 
The analogue of the network of thermal resistance is formed 
by @ network of electrical resistances of the integrator. 
Detailed information on the electrical: modelling of thermal 
oblems is contained in the book of L.' I... Gutenmekher 
asa A "Electrical Modelling", Ac. Sc., 1949). It is pointed 
Card 1/3 out that the change of the thermal conductivity of the au 
materials caused by the rise in the temperature of the ot 
hearth bottom and the foundation, which is usually ue 
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disregarded, may reach 25 to 40%. ‘In addition, the sharp 
inérease in the tieat conductivity in the space ‘above the 
isothermal surface’of liquid iron is usually also not taken 
into consideration, A method is described in which En 
attempt is made to consider the change in the beat conduct- 


“qyvity of the material caused by the effect ‘of high tempera- 


tures. First a model was’ investigated which consisted of 
electrical resistances. simulating the thermal conductivity 
of the materials at 29 C. “The obtained general picture of 
the temperature field was: then utilised for calculating 
afresh the resistances’ in accordance with the new values 

of the heat conductivity and this process was repeated 
until the position of the isotherms did. not change any more. 
Thus, the temperature conditions were investigated in the 


- eentre of the foundation and also along the radius; further- 
-more, the depth of penetration of the liquid iron was , 

studiad. The here described method is accurate, simple, 

'-glear, flexible and enables rapid solution of the problems 
_and; therefore, ‘there is every justification for it to ° 

: Decome the basic method of investigation during the design 
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effected in the Eléctro-Modelling Laboratory of the 
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scheme for. the Anvestigation of temperature 
wth of bear hole in the hearth (Fig.8). 
long the axis of the hearth are shown in she) 
Fig.9 and temperature changes along the hearth radius in Fige10. “|2e 
The depth of penetration of liquid iron for various hearth ee 
designs is given in Fig.11. On the basis of the results obtained 
i nelusions are drawn: 1) the height of the 
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the following co 
hearth should be not lower than 0.40 - 0.415 of the height of 124 
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hearths with carbon layer below a chamotte 
na on the periphery are the 


hearths with a carbon layer only on the periphery have & 
somewhat better temperature aistribution than chamotte ones but 
~ advantages are.rather small; 4) hearths with a carbon layer 
‘placad on top 48 well as wholly carbon-lined have the highest . 

temperatures at the babe, exceeding. the Limita 

concrete. The distribution of temperatures iff 
: even with a ring or 4 complete underhearth cooling is less 

—. Card2/4 advantageous than that in a chamotte/carbon hearth with 2 lower 
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--or lower and peripheral carbon layer;. 5) wholly carbon hearths 
unlike all others are unstable (the rate of their wear increases 
with increasing depth of bear hole) and therefore require careful 
control of their erosion; @) it 533 necessary to attain a relia- 
ple fixing of carbon blocks and meticulous filling of seams 
between them, as the depth of penetration of liquid iron is 
larger than the thickness of the blocks manufactured at present; 
7) the bottem peripheral cooling is of great importance for 
lowering the temperature of the bottom of the hearth. Under- 
estimation of the influence of this cooling can lead to large 
errors in determining the depth of bear hole; 8) the investi- 
gation confirmed the correctness of the view on the primary 
importance of axial removal of heat for écreasing hearth tempera~ 
ture; 9) lower carbon layer intensifies the axial removal of 
heat; the influence of this layer is approximately equivalent to 
the action of ring-like underhearth cooling; 10) in order to 
improve thermal properties of wholly-carbon and combined 
carbon/chamotte linings, the production of carbon refractories 
ma should be such that 4 maximum heat conductivity is obtained in 
Gard3/4 the longitudinal and a minimum in transverse directions. 
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_ In conclusion, the author remarks on the incorrectness of the 

+. statements made by P.I. Loshkin and G.P. Moshkin (Stal', 1956, 
» in the eas 
: hearth fully-lined with carbon blocks and cooled on the periphery Soe 
and the bottom. ‘the present author's results indicate that the ot 

depth of penetration of liquid iron i : 


ation lining with carbon blocks at the bottom, or at the bottom 


creases continuously. = < 
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1331, SCIENTIFIC AND ORGANIZATIONAL BASIS OF THE CAMPAIGN AGAINST 
TRACHOMA, AND ITS LIQUIDATION IN THE USSR (Russian text) - 
Yushkin Yu.I. - SARANSK 1956 (152 pages} 

A short review of the history of the fight against trachoma in pre-revolutionary 

Russta and in the USSR is presented. At the end of the fourth 5-year plan periad 

fresh forms of trachoma were almost universally extinguished, General morbidity 

of trachoma ia now greatly reduced. At the beginning of 1950 the trachoma morbidi- 
ty in the Mordovian ASSR (Autonomous Socialist Sovict Republic) had decreased by 

87%, in the Marti ASSR by 83%, in the Chuvash ASSR by 92.1%, in the Udmurt 

ASSR by 81%, in the Bashkirlan ASSR by 83%, and in Tatar ASSIt by 72%. The 

organization of the campaign against trachoma in the Mordovian ASSR is schematic- 

ally outlined, The details of the work of trachomatous rural nursing units, and the 
organization of the work of rural medical sectors and regions are thoroughly dis- 
cussed, The organization of the fight against trachoma in the former Ismael region 
is outlined. A special chapter ig devoted to the discussion of Soviet ophthalmolo- 
gists’ achievements during the last 20 years, The author proposes a new method of 
reporting the trachomatous patients according toa three-stage system. The author's 
opinion on the mechaniam of Urggeete follicular expressions in trachoma ig laid 
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;| In investigating the reflectivity of the shock-wave front in the solid phage of KCl 
«| and. KBr it was nofed that at Pos 140 kbar the reflection coeffioient is 2 - 3 times 
s) ondller than that| corresponding to a relation of the typo (1) for (ew), with values 
"ot dn/do that follow fron whereas at Pos 260 kbar for KCL and 260 kbar for KBr the” 
We recall (see Sec. 1 and the table) i 
als the results of the measurements were in satisfactory agreement! . 
“| With earlier data} It is natural to relate the indicated difference with the 2 
Fornat tan of KCl and KBr into the CsCl structure, which occurs at 
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'|*€ront'corresponds| also to a smaller refractive index. ‘The non-equilibrium states of | 2 
‘the -firstphase of KCl and KEr (point. A, Fig. 2), deterndined from the shock-wave 
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measur eflectidn coefficient, are: shown in Fig. 2e For KCl the point obtained 
IkGS soteWhat tojthe left of the first-phase adiabat calculated from the equation -— |: 
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. a Considering that |the values of dn/do obtained for phase II turned out to bé at 
i |.close to the values for phase I, the measured reflection coefficients were close 
te .t0 those expected. Thus, upon shock compression with P = 200 = 260 kbar, the 
polymorphic trangition in KCl and KBr takes place within a time T< 10-U sec. ie 
a The polynorphic transition, interesting, has no effect on the n(o-) dependence of : 
v| these ionic c als.) The same time is characteristic also of melting in the 
T! shock-wave front, since the refractive index (reflection coefficient ) experiences fo 
“| a jump at pressures corresponding to the transition of the solid phage into 
‘| liquid (seo Fig. jh) (Orig. art. has: four formulas. ; 
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TEXT: The propagation of strong shock waves in transparent media permits ‘ 
“ to study the properties of substances at pressures of some thousands or 
millions of atmospheres (Zeltdovich et alo, DAN 122, no- 1, 48(1958))- 
At pressures not too high if the compressed substance remains transparent 
; throughout its thickness the refractive index may be determined geometri- 
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